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Abstract 
The landfill leachate treatment project has been designed with combined processes, which consists of coagulation and 
ammonia-nitrogen strippingǃUBF anaerobic process and two stages of Anoxic/Oxic process, filter, UF and RO deep 
treatment. The outlet water would meet the standard shown in the table 3 in the “Standard for Pollution Control on 
the Landfill Site of Municipal Solid Waste” (GB16889-2008).  After the project had been completely finished, the 
commissioning was going on. After 85 days, the results showed that the outlet water was 100m3/d, its COD was 
about 20mg/L, and the ammonia-nitrogen was below 8mg/L. 
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1. Introduction 
Landfill leachate is a kind of high concentration wastewater that contains many pollutants. It 
contains many organic matters, minerals, heavy metals and has high concentration of ammonia-nitrogen, 
all these lead to the low biodegradability. The leachate qualities changes according to the landfill climate 
conditions and hydrology, it also varies according to the qualities of the garbage that berried in the 
landfill [1]. So the landfill leachate is a kind of wastewater that can hardly be appropriately treated before 
discharged into the nature. This paper successfully designed the leachate treatment project in the landfill 
of Ju-rong. The qualities of the outlet water meet the standard in table 3 in the “Standard for Pollution 
Control on the Landfill Site of Municipal Solid Waste” (GB16889-2008). That accumulates experiences 
for similar projects 
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2. Survey of the landfill  
The landfill is located in the development area of Ju-rong City in Chigang Village, which is a hilly 
area. The elevation of the area is commonly between 20m and 32m, but in some parts it reaches up to 
40m. The Ju-rong City has the mild north subtropical monsoon climate, which has plenty rainfall, 
sufficient sunlight and four clear seasons in one year. The average temperature is 15.1ćand the average 
wind velocity is 3.2m/s. The annual precipitation is 1018.6mm. The landfill was on use from 2007 and 
now is on expanding. The leachate from this landfill varies from 30m3/d to 70m3/d according to the 
season and the precipitation. It estimated that the average leachate would reach up to 100m3/d after the 
landfill has completely been constructed. 
3. The qualities of the inlet water and the outlet water 
The leachate in this landfill is the early-middle age leachate. Collating the  “Standard for Pollution 
Control on the Landfill Site of Municipal Solid Waste” (GB16889-2008) and the 30th bulletin of the 
Environmental Protection Ministry in 2008, and also consulting the similar project design parameters, the 
designed qualities of the in-water and out-water are in the table 1[2]. 
 
Table 1.The designed qualities of the inlet water and the outlet water 
Serial number Items The inlet water quality The outlet water quality 
1 Chroma(times) 800 30 
2 CODCr(mg/L) 10000 ̰ 
3 BOD5(mg/L) 4000 ̰20 
4 SS(mg/L) 180 ̰30 
5 TN(mg/L) 2200 ̰20 
6 NH3-N(mg/L) 2000 ̰8 
 
4. The treating process 
Considering the complicated qualities and the high concentration of the ammonia-nitrogen in the 
leachate, comparing the treating process of  similar projects, with the technical and economic conditions 
taking into the consideration[3], we adapted the combining processes consists of physicochemical pre-
treatment, the biological treatment and the deep treatment. The process chart is shown as figure 1. 
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Fig. 1. The process chart of the treatment 
5. The main process units and the design parameters 
The designed flow is 4.2m3/h. 
 
The coagulation and sedimentation pond: It is inclined tube sedimentation pond, its surface burthen 
is 0.3m3/m2gh. Its main function is to remove the suspended solid and the colloid in the water so that to 
reduce the organic burthen of the subsequent units. Its in effect cubage is 76.8m3, and the HRT is 18.3h. 
 
The air stripping tower: After coagulant and sedimentation, the pH of the leachate will be adjusted 
to over 9.7 using industrial caustic soda before air stripping. In the air stripping process, the ratio of the 
air and the liquid is 3600, the surface burthen is 0.7m3/m2gh. The diameter of the stripping tower is 5m, 
and the fan’s airflow is 50000m3/h, the recycle water flow is 13m3/h, the tower’s collecting pond’s 
cubage is 18m3, so the in effect stripping time is 13 hours. After the stripping, the pH of the leachate is 
adjusted back to 7.5 by using industrial hydrochloric acid. 
 
The pulse UBF pot: There are two pots. Each pot has a 3.6m’s diameter and 10m’s total height. The 
two pots’ in effect cubage is 200m3, so the HRT is 48h. They are all packaged with a layer of thermal 
insulated material. 
 
The anaerobic pond (A1 pond): It main function is to hydrolyze the macromolecule matter in the 
outlet water from the UBF pot; it also has the function of removing nitrogen through denitrification.  Its in 
effect cubage is 112.5m3, and so the HRT is 26.8h. A diving blender was placed at the bottom of the pond. 
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The contact oxidation pond 1(O1 pond): It has two sub-pond, each sub-pond’s in effect cubage is 
200m3, and so the total HRT is 4 days. The pond was filled with 300m3’s spherical suspended stuffing 
made of polyethylene. The degradation of the organic matter would happen in this pond and so the COD 
would be greatly removed. 
 
The middle sedimentation pond: It is a vertical flow sedimentation pond, the surface burthen is 
0.26m3/m2gh. Its main function is to separate the sludge and the water, it also has the function of 
recycling the sludge to the anaerobic pond. The designed HRT is 15h. 
 
The anoxic pond: Its main function is to remove the nitrogen through anti-nitrification. The designed 
HRT is 2.3 days, and its in effect cubage is 230m3. Two diving blenders were placed at the pond’s two 
ends so to make the sludge suspended in the water. 
 
The oxidation pond 2 (O2 pond): The designed HRT is 2 days. The pond also divided into two sub-
ponds, each sub-ponds has an in effect cubage of 200m3. The first sub-pond was filled with solid elastic 
stiffing. The second sub-pond was filled with the spherical suspended stuffing which had been covered by 
mesh below the water at the depth of 2 meters to have the contact oxidation and the filter function. This 
pond’s main function is to nitrify and at the same time to remove the COD further. The second sub-
pond’s water is recycled to the anaerobic and anoxic ponds. 
 
The final sedimentation pond: It is also a vertical flow sedimentation pond, and its surface burthen is 
0.26m3/m2·h. Its main function is to separate the sludge and the water. It also has the function to recycle 
the sludge to the anoxic pond. The pond’s in effect cubage is 63m3, and the HRT is 15h [4]. 
 
The valveless filter: The main function is to remove the SS of the outlet from the final sedimentation 
pond so that to protect the ecological slow sand filter from blockage. 
 
The ecological slow sand filter: It reduces the COD, SS, Nitrogen and other pollutants further through 
the multi-effect from the stuffing, animalcular and plant.  It was stuffed with blinding, clean cinder and 
quartz sand. Cannas, bulrush, narcissus and other hydrophytes were planted on the surface. The HRT is 2 
days and the in effect cubage is 200m3. 
 
The UF and the RO units: The UF unit is mainly to remove the non-biodegradable organic matter so to 
reduce the COD further. It also has the function to protect the RO unit from blockage. The designed flow 
is 125m3/d, and the water recovery rate is more than 80%. The RO unit is mainly to remove anion and 
cation, so to reduce the salinity of the water. The income flow is 90m3/d, and the water recovery rate is 
over 70%. 
6. The commissioning 
After the project had been completely finished, and all the equipments had been tested well, the 
commissioning work formally started. 
6.1 The commissioning of the physicochemical unit 
 Through the site experimentation we found that the coagulation effect of the PFS is better than that of 
the PAC. We also found that when the pH is 4, PFS would have the best coagulation effect. But if adjust 
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the pH to have the best coagulant effect, it must increase the needed dosage of caustic soda that to elevate 
the pH for the air-stripping.  So we dosing the coagulant before the leachate lift pump without adjusting 
the pH, and the dosage is: PFS 1500mg/L and PAM 80mg/L.  
 
Through the site experimentation we found that after the coagulation, to elevate the pH to 10, the 
needed dosage of the flake caustic is 6000mg/L. After the air-stripping process the industrial hydrochloric 
acid dosage is 5ml/L that needed to adjust the pH back to 7.5.  
 
The effect of the physicochemical process is shown in the table 2. From the table 2 we could see that 
the pH of the original leachate is 7.79, but after the coagulation the pH become 7.15, the reason maybe 
the hydrolysis of the coagulant. Through the decline of the COD of the leachate after the air-stripping 
process, we could deduce that there must be some volatile organic matter that be stripped off during the 
stripping process. 
    Table 2.The effects of the physicochemical process 
The process unit 
The quality of the inlet water The quality of the outlet water The removal rate(%) 
pH COD NH3-N pH COD NH3-N COD NH3-N 
Coagulation sedimentation pond 7.79 12000 1800 7.13 7500 1650 37.5 8 
Air-stripping tower 10.5 7500 1650 9.83 7250 850 3 48.5 
 
6.2 The commissioning of the pulse UBF pot 
Each pot was added 20 tons of sludge out from an anaerobic process which is to treat some 
pharmaceutical wastewater. 100kg flour was added at the same time. After the pots had been filled with 
clean water, start the temporary recycling pump and the electric heater which was temporarily fixed on 
the recycling pipeline. When the temperature of the water in the pot was up to 35ć, disassembled the 
electric heater from the recycling path and fixed it on the inlet water pipeline. After 7 days’ cultivation, 
the activity of the anaerobic sludge was restored, and the pot started to generate methane gas 
intermittently. From then on, 5m3 leachate from the pH adjust pond 2 was added into each pot every day. 
After 20 days, the pots generated methane gas continuously. Increased the inlet water to 10m3/d. Tested 
the COD of the outlet water everyday, if the COD was around 2500mg/L, then increase 5m3 of the daily 
inlet water. On May the 10th, the inlet water was up to 100m3/d, and the COD of the outlet water was 
2720mg/L. The start of the UBF finished. 
6.3 The commissioning of the A/O process 
In order to achieve fast start-up, we took the program to increase the sludge concentration. The filter 
pressed sludge from the sewage treatment plant was diluted by clean water, and then pumped into the 
A/O ponds until the MLSS in the A/O ponds reached to 5000mg/L, and the SV was 40%.  20 tons of 
septic tank feces were added in each sub-pond. Filled the ponds and started the fan to aerate, maintain the 
DO in the Oxic ponds on the level of 2mg/L. After 3 days, the sludge activity was completely restored, 
the sludge formed floc. The SV was 60%, and the COD in the oxidation pond was declined from 
600mg/L to 220mg/L. After that, the A/O unit began to inlet the water from the UBF, the quantum is  
10m3/d. At the same time, 50kg flour was added into each sub-pond every day. The COD in the ponds 
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was around 250mg/L, and the ammonia-nitrogen in the contact oxidation pond 1  increased to 500mg/L. 
After 11 days, the ammonia-nitrogen in the contact oxidation pond 1 sharply declined from 500mg/L to 
36mg/L, and the pH in that pond declined from 7.46 to 6.21. The nitrifying bacteria’s function completely 
played. Through the site experimentation, to adjust the pH back to 7.5, the caustic soda dosage needed 
was 70mg/L. From then on 10m3 inlet water was increased everyday. While the organic burthen was 
increasing, the function of nitrification was weakening. Caustic soda was added the into the contact 
oxidation pond 1 to maintain the pH around 7.5, the dosage was determined by site experimentations. 
Recycle the sludge in the middle sedimentation pond to the anaerobic pond, and the flow was 3.5m3/h. 
After 7 days, the COD in the contact oxidation pond 1 increased from 250mg/L to 400mg/L, and the 
ammonia-nitrogen increased from 30mg/L to 300mg/L. The MLSS in the contact oxidation pond 1 was 
up to 7200mg/L, and began to discharge the excess sludge to the sludge thickener. 
 
Control the aeration to maintain the DO on the level below 0.5mg/L in the anoxic pond, and around 
2mg/L in the contact oxidation pond 2. The outlet water of the middle sedimentation went into the anoxic 
pond. At the beginning, 25kg flour was added into the anoxic pond and 100kg into the contact oxidation 
pond 2 every day. When the quantity and the COD of the inlet water that went into the second stage of 
A/O process increased slowly, the flour could be reduced gradually so that to keep the COD in the anoxic 
pond around 400mg/L. After 11 days, the ammonia-nitrogen in the contact oxidation pond 2 declined 
sharply from 380mg/L to 36mg/L, the pH in that pond was 6.6 then. After input 20kg caustic soda 
uniform, the pH went back to 7.5. From then on, did experiment on the site everyday to determine how 
much caustic soda should be input to the pond to maintain the pH around 7.5, and the water in the pond 
was recycled back to the anoxic pond, the recycling flow was 15m3/h. After 13 days, the anoxic pond 
began to generate the bubble, and the bubble became more and more from then on. The pH in that pond 
rose slowly, the denitrifying function played. 
6.4  The commissioning of the filter and the deep treatment system 
The COD of the outlet water from the final sedimentation pond was 120mg/L, the ammonia-nitrogen 
was 25mg/L, the SS was 20mg/l, the chroma was 100, and the water was apparent yellow. The high 
chroma might be caused by the ferric from the coagulant. After treated by the valveless filter and the 
ecological slow sand filter and the UF-RO unit, the water COD is around 20mg/L, the ammonia-nitrogen 
was below 8mg/L, the electrical conductivity was 120­S/cm, and the chroma was 0. All these items met 
the designed requirements. 
7. The features of the design and the appreciate of the commissioning 
The design of the pulse UBF pot gives full play to its high efficiency in treating high concentration 
wastewater. That dramatically reduces the organic burthen of the subsequence A/O process which would 
consume much electricity. The UBF pot also hydrolyses macromolecular organic matter into small 
molecular organic matter so that to improve the biodegradability of the leachate. And the design of the 
pulse is better for the mixture of the sludge and the water, which will reduce the cost of running the 
recycling pump. 
 
The design didn’t adapt the MBR process because of its long process flow, and its efficiency of 
denitrification is low. In this process we use the valveless filter and the ecological slow sand filter to 
protect the subsequent film components. The UF and RO unit is also convenience for running and 
management. 
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In the process of commissioning, we found that the aerating head fixed whether in the same height or 
not had dramatically impact on the uniform of the aeration. The aerating head in the contact oxidation 
pond 2 had been reinstalled because of non-uniform of the aeration due to the aerating head had been 
uneven fixed. In addition, The septic tank feces was added into the A/O ponds without using the striping 
bag, that caused the sludge recycling pump occasionally blocked by hair and the other fiber-like matters.  
 
Traditional process is convenience for running and management. 
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